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^ofl 2)n iH^Rr € (bridging) H oM^>7l ^tt 

°l^tr -g- ^olH^ Piranha -§-^S<>lH 2} ^o] ^ 7 }& o_s_^ spj^^ S.^. 

^ ^ ^ o>qe}, HF -g-<*}^H^ ^-^sf SC-1 -g-^^H^ 3L 

£ 4 
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y>S.^flrii^> ^1] 2 ^^{Manufacturing Method of Semiconductor Device} 

5. la xfl^l £ li^r ^w}-^^! ^Hc^ ^3*13 ^lS^-^S. 

£ 2^ #efl7l#ofl ^<^« A>2j.n> 

£ 3aTT ^2fl7l#oH o}^ ^cg<* A>^oV ^Alz^- ^iJ-S. ufEj-ifl^ 3g^A>^l. 

£ 3b^r #2fl7l^ofl CCf^ M-Bl-lfl^ . 

-£ 4^r ^ ^r^ofl 4^ ^cg<* a>2}-^- ^Alz| 

£ 5a^r ^ ^ofl ^5r<4 ^zj- ^ ^ BHF -g-oJjS^]^^ 

£ 5b^r *^<H1 n}^ ^ # Piranha -g-^S^^^ ^ 

£ 6a^ £ €^ ^2r^ M-E^fl^ ^^1. 

-£ 6b^ ^<H1 ^ ^cg^ ^2}-°]- ^Aiz|- M-B)-ifl^ ^a>^1. 



< J£*t3 ^^.-sf-^oi] tfltV «-Jr ^ > 



10 : «>£^l7l^- 



12 : 



14 : ^^>^<g^j- 



16 : Hs}-^ 



18 : 



20 : 5}H4iH 
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22 : ££e1|7liEE| 



26 : ££5)l^liEn| 



30 : ^£ 



100 : BHF -g-^: 



104 : ^S7l 



24 : st-t-^ 
28 : -fr*}^ 

32 : 7>o>=^ (guard ring) 
102 : ^ 

106 : Piranha -g-^S 



€ ^ (bridging) ^l*>7l ^tb ^rSr^ ^4 ^rtr 



<20> 



<21> 



£ la £ li^r ^^r^^l -^c^ ?1\$\X\b\°] *|)2:^>§-g- 14^^ ?ASL^., 

^^-B^, <^J=e}-Oj ^ ti]M5}0] ^ ^ ^7>#o] y}5L^7)^ 
(10) *Fr-^ ^(12)# ^l^Kr #7lH<a5V (1 4)-g. ^^A] ^-tL^ ^ 

5r^-(16), ^5^(18), ^£4^3(20) ^ Ile^liEB||. ^irflS 

^JlS sflE^H IS^l^liS sfl€(22)# 

(5. la % V S). 
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<22> tM-, ^>7l ISefl^liE ^^(22)^- -S-tf^ wj-^ofl x^ej- *}«-o] 

= 4^3.(20), ^2)^(18) ^ ^sj-^(16)^- *}$}S. €^^(C)4 ^^(P) 

# lb #2:). <^7l^, i|<^(C)*]- € ^^(P)^ AHofl 7} 

^(18)^1 ^^£]^r ^O] tiV^SlS^- 15>7] ££2H^i^ D -]-^ ^0>0> ^ JjL 

<23> cf-g-, £^ ^ *ofl ^*>^ iEJll^l sfl^(22) ^ *f£LD>^iEi(20) 

<>l-g-*M -g-^A^ *Pf^(24)-fr ^^Aj^Jcf (5L id 

<24> #7l 7K>c^ (32 ) ^ ^ ^^^^(p)oil ^seflxl^E^(26)^; ^ 

^*l^t-fl, ^<*j(C)^ A^nl-Qg)^ ^My^}7] ^ ^o]cf (tr le #2:). 

<25> tf^-, #71 ^M^o]^ (wet station)^: ^>-g-t!: ^ i|<3 

<3(C)^ ^s^KlS)^ T (i If #2), ^-71 7>o>=^(32) ^ ^ ^<3<* 

(P)^ lSSl|x)AEGj-(2 6 )|. Z\}7]f>}31 Afl^g« 4-§" lg #2:), ZL ^3^#^ CfA] ^ 

^<5}Zl ZL #Jfo]] ^zHrH -fr#^(28)* ^^Aj^Jrf (j£ ih %V S ). 

<26> nf-g-, #7] -fr^(28) #-f <*fl #eflo]E #5^5^^ ^^*V tf-g- #^o) ^o. 

A>^-§H ^^^"(30)^: ^^Al^io.^.^ ^j^c]^ ^jjflAlE-H- ^lS*lcf(£ li #2). 
<27> ^-o. ^ ?fl3)HEi!- *fl2;<5Kr ^}o\) <&o]^ ^efl^]^ ifi<3^ 

(C)3 #2^(18)* ^zj-^ nflofl, s. 2«fl 01^ «V«q- ^o) BHF (Buffered 
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Hydrogen Fluoride) -g-^2(100), ^ ^22(102) ^ £2:71(104)5. 
^Eflol^-g- AV-g-^^Cf. olnfl A}-g-£)^- £271(104)^ <>l2SS^ (IPA) ^71 

£2:71 iE^ Maragoni £27l t £27l (spin dryer 3£ £2^1 

^^ofl ^*fl ^^-ol ^-^^>7l nflg-cHl A>-g-§ ^ 

^, #5fl°11^ £<£tr w>^- ^-ol ^g^^(C)^ ^Vsl-^-dS) 1 ?]-^: ^zHKn ^ 
^(P)4 <i> 2r^(18)^ ^^z]-5l^l £>2-I=- *f7l 31 *H ^ ^^^^(P)-i: 
5L£ell^liEnV(26)o.S. ^ -#3HH BHF -g-^2(100HH W^-(18)^- ^^ji ^ 
^ ^22(102HH ^ £271(104)^1^ £2^. 

zi^M- ^-71 ^z}- ^^(C)^ ^^ ( 18)-a- ^^l^ njjofl #Bl^sl€- 

*>^-£^-(24)^l ^#£171 nfl^ofl, 8pf £^-(24)^1 Si-H 2^ 

£24^ "i: 71^1 711 si ji, IPA #71 £271 # A>-g-^ ^-'Mlfe £2^1 3. 
S.ell^l2S^(26)ol ^s^r<Hl -g-*H^t)-. 

zl o]^^^sg ^ia-fr^l ^£^(24)21 24^ 

°fl A i ^2-^ (carbon source)22 *HKho , £2^| l-i&^-i- -fr^sH 7i2 
°>7lth=h °l^tr £2 Sl^M £ 3a ^ £ 3b<Hl 2^1 :g ti><2}- ^-o] ^£^1 j± 

^7l ^ £*H>H <g ^ oi^ol ?-im^Eflol^ ^^(O^l 
^:5l-^-(18) , ?rol ^4s1ji ^^ol iSell^2M^-(26)^l *fl7i ^ 4 -fr£ 

«r(28) f£S £*|5l^r4. 
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<32> £ ^ o. ^Hflo^ Sfl^l-Jl*} ^<%<* #^$\ ir^A*} ^Pf^^ 

^ ^ll^Hr -if3 3rth 

<33> a o v 7 ) s.^^. ig^^l fl^. ig}.^ ^cg^ a>5).^ + x) 7 j f ^ BHF -g-^S, 

^ Piranha -g-^S, ^ ^ 3S7l# 5L^-£Rr *m^Eflol^.g- a>-§- 

*>fe ^ ^ %°-S., ^efl^ ^^-21 ^z}- uliE*>^ 

Piranha -g-«*j2:^H ^ 7 }^o_S.^\ ^H 3 -^^ j^o] r^^H 

<34> ^ t^Hxr ^r^^l ifi^^r SSefl^i 

EnVol ol- ^ ^ojc*^ i^]-^ a>^] ^j-ofl <&o]*\ t 4_<$ol AVgL^o) 

8}7l^ #7|1« i^Cf. 
<35> BHF 2: <HH iS^^ ^rSj-BV^- ^^Rr 

<36> &+^o\]*\ ^7) %^^r 4^*Rr 

<37> Piranha -g-^4M i-^l^l^^ ^-fr ^7|*>ZL ^f^^ 
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<38> ^ U^l^ ^7} ^^g- 4^*Rr £ 

<39> #2i7)°)]X\ ^7) Ti^^ ^S*>fe 

H^S, Piranha ^ ^ ^2:71 sHlJ£ ^T^l 

^i^*>7i 5)^^ hf -ms* ci itt ^ aw-. 

<4i> o 1§ > ^ ^r^-g- s^ofl -8-4*1 *I^*r^ ^-g-^r 

<42> £. 4*r ttj-s ^cgc* Aj.gJ.nl- ^Alz| BHF -g-^S(100), ^ 

fiSS(102), Piranha -g-^2:(106), ^S(102) ^ :£S7l (104)5. ^^^^1^ $1) 

<43> n|^) f s. 5a ^ BHF -g-^S(100)<HH ^ ^£4>^ ^.o]^ ^-o] t ^ ^ 

^^^(P)-i- 5LS.ell^^S^(26)A5. Aj-nfls. BHF -§-^S (HF 0.5% °1^)(100HH 

€<^(C)2] W^-(18)-a- §^t4. 

<44> cf^-, ^ ^^^(102)^1^| ^^1-1-* 4 ^ tr ^, 5. 5b2) Piranha -g-^S 

(106)^1^^ ^£6flA-1 ^.o]^ ig-ol, 3L£efl^^EDV(26)^; ^7l^-Jl *>^- 

^(24)^ S.^ ±^ °]} *\ -trSM^t}. ^-7] Piranha -g-^ H °1 

H 2 S0 4 : H 2 0 2 = 2-6 : 1 2] «1 )o] ji _ ^5L7> 90~130°C°1^, t)}-^ *>7flfe 0} h 2 
S0 4 : H 2 0 2 = 4 : 1 (-¥-^h] )o] ji t ^.^7} i 2 0°C°)^. 

<45> ^7H, ^^^-(24)^ S^^H ^1^0. S Al-SrA)^ ^ 3)^ o> 

eflo} aV^-Aioi] q-E}^ w>sf ^-o] BHF -g-<2»S(100HH ^^-(18)^) ^^j^o] o] =-c>|^l 
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<46> 



^ ^^^-(24)^ ±^ S^(Si-H)ol Piranha -g-^ 2(106)^ H 2 0 2 ^r *H-^H Si0 2 
Si + 2H 2 0 2 -> Si0 2 + 2H 2 0 



<47> Cf-g-, £^ ^2(102)^ Aj- 7 j ^32f^-g- A^^r ^^yj ( 104) ofl ^ ^1 ^4 



52fAS^ ifi^CC)^ ^^"(18) oj-ujef 



T5~ ^jn. 



<48> 



^^-(26)^ z\}7] ^ ^-^JS. ^1-71 ^HS7l (104)5.^ IPA ^71 £ 

2:71 Maragoni #271-1- A>-g-*Vc}. 

-g- ^^I^tt ##tr wj-sq- ^-ol ; Ti^^-^ ^ofl SC-1 -g-^S^^i 4^1 *ll7ltr 



<49> 



<50> 



<51> 



<52> 



<53> 



<54> 



<55> 



BHF -§-^2^ Aj.gj.nKg. AlZ^-^ 

Piranha i£Jfl^]iEnvo. ^t^ji ^f^^l ^^^.5. <± 



^ ^^2^Ai #71 ^4## ^l^Sffe ^ 
SC-1 ^l-y] ^^l-g- ^ 



Til 
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<56> #7l SC-1 n S^°l NH4OH : H 2 0 2 : H 2 0 = 1 : 1-5 : 20-50 (JM|«l)ol 

JL, 25~85 0 Col^, w>^*>7fl^- NH4OH : H 2 0 2 : H 2 0 = 1 : 4 : 20 (-f-^ a] )c»l j L> 

-Sr£7> 65 M 4. 

<57> 0}-2rB\ , £2:^ ^Hl ^'AQ HF -§-^3E:°lH 5)-El# ^ ^H 3 -^ X^l *rfr*Rr 



AV^oV^. ^7l*V * ^S^^ol Olf^jns ^ flfetfl, ©1 ^-f #7l SC-1 -§- 



ofl 



<58> ^*fl ( BHF -g-^olH #3^^: ^^HRr 



<59> 



<60> 



^ ^s^fM #71 4^*Rr 

Piranha -g-«?2:<*IH i£e^]>:ED^ ^ 7| s> ji bH^^ 5.^^- S^AS # 



<61> 



<62> 



<63> 



sc-i -g-^^H #7i *fl^*Rr ^ 



^S<*IM #71 ^SRr ^ 



<64> 



<65> 



<66> 



<67> 



HF -§-<2]5^H #71 ^*Rr 
£4= #71 ^#,g- 4^*}^ g 

?d^7HlA-l #71 ^^#-g- TdS^f^ 

1-*D, BHF -g-^ofl *\ #^~§r ^z^fe 
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< 68 > ^ aV 7 ] M}^*}^ ; 

<69> Piranha -g^^H £SE^liEn)-|. z\)7]f>}3. f>}^-x\^2\ 

< 70 > ^ Hi^H ^14#* 

<7i> SC-1 -g-^^H -*7l ^52f#^r ^*Hr 

<72> ^ ^71 ^14#^ ^l^Kr ^ 
<73> ^2:7Hl^i A J"7l ^ . 

<74> o]ufl SC-1 -g-afl^H^ ^Ml 3^ HF -g-^S 6 ^ ^^^M 

*PjL^^ ^^(Si-H)AS ^-EfloflA-] -fr^nj-o] ^3>£]ir ^ 

olJL, HF -g-^Sofl^^ 413*3 ^1 SC-1 -g-^d^H 4|3*3°1 ^i^^r 3 

-fSf^ SHf-^^l K t£o) ^l^( Si o 2 )o.S #3HH -fr^^M ^aj-S)^ 
3°14. 

<75> ol^, £ ^Aloflcj) ^7l*H ^4 £4. £ 

<76> 1 : BHF -g-°-33:^^ ^^^PiranhaS—^ ^^3i->^3:7l 

<77> ^ ^cgc^ ££El7liEnVo. S nV£. BHF (HF 0.5% °l^)o)H ^ 

<3<*o] aVs).^ ^^z^-tr ^, ^ ^7} 433r 4^-, Piranha -g- 

^^(H 2 S0 4 : H 2 0 2 = 4 : 1 120°CHH 3£S.^l^liM^# *fl7^4 ^-a}6\] .5} 

:^MHH ^1^0.3. ^rSW^tf. 
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<78> 



<79> 



^W, ^i^H #7) 3s IPA ?i^7l* A>-§-^ # 7 ] ^ 

41-* #^^r ^4, £ 6a ^ £ 6b°ll £^1€ w >4 €^ M-BR 1 ^#°1 -8-^ 

^y>Hl 2 : BHF -fi-ajS->l^ 3.^a-»Piranha3:->^ gj^S^SCzl -g-°-^->f^ 



<so> ^ ^jg^a^ ^ #EflS BHF (HF 0.5% ^l^)<Hl^i i£ 

#2r^-8: l^^tr ^, ^ #7l ^32f#^ 4^*V t^g-, Piranha -§- 

°-^(H 2 S0 4 : H 2 0 2 = 4 : 1 120°C)^1^ I£^l±l c -tl ^^^-4 

a^-i- i^°lH ^sW^tf. 



<81> 



4^-, ^ #71 ^2r## Afl;^ ^, SC-1 -g-^£E(NH 4 0H : H 2 0 2 : H 2 0 

= 1 : 4 : 20 (^^l), 65°CHH ^\}7]^}JL, t±X\ ^ 

-§- IPA ^2:711- A}-^}^ #71 £S*r5$i}. 



<82> 



^aHI 3 ; BHF -£--^-^4^ ^^£->Piranha^-*^ ^S^SOl 
^^-*gl^ HF -S^S-^^ ^^^-^^71 



<83> 



^ T^^-ir ^ #Efl5. BHF -g-^S (HF 0.5% <>1#HH € 

#2)-^ ^, ^ H^^H #71 ^^#* M}^ cf-g-, Piranha -§- 

^.S(H 2 S0 4 : H 2 0 2 = 4:1 (^-3r)wl) ( 120°CHH ^£31*1^^.^ ^7]^ ^-X\d\] 
^#^1 ^#«^1^| ^1^^ #^-Al^cf. 
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<84> 



<85> 



£-*r #71 xfl^tb SC-1 -g-^2:(NH 4 0H : H 2 0 2 : H 2 0 

= 1 : 4 : 20 (Jfs]«l), 65°CHH $)7]f>}3L, tfX| ^ ^iS<Hl^ ^l^tT^ 

=l^L #7l IPA ?dS7l# A>-g-s->o^ 

#71 JI *#Sl «o V ^# ^1~§-*H ^Mr^^ -B-^^- ^} 



<86> 



^^Hl 4 : BHF -g-^a^^ ^S->Piranha^-^4^ ^^->gl^s] HF -£-^3: 



±± ^S->SC-1 



<87> ^ i-t^o^ ISEfl^lilBV^ nJ-O. ^-HflS BHF (HF 0.5% °1#HH ^ 

^3 #2^-8: ^, ^ H^^H #7l ^l^tb ^~§-, Piranha -g- 

^2:(H 2 S0 4 : H 2 0 2 = 4:1 (-"MM), 120°C)<>1H l£?))7liE?v|- ^l7l^-4 ^ofl 



<88> 



<89> 



cf-g-, ^ ^i^^l^i #7l ^sl-l-^ ^ ^ * , sl^sj HF -g-^^H i4-El# ^ 

S^l #^}^r W^H: ^171§>J1, CfAl ^ ^-g-, 

SC-1 -g-^S(NH 4 0H : H 2 0 2 : H 2 0 = 1 : 4 : 20 (JM«1), 65°CHH 4El#-i- 

^.fi t}^r, S^2:<HH #7l A-fl^tb 4^-, IPA ?li7lt 

#71 £2:*}-Jl ^H, -f-#3 ^1~§-*H ^#^°J ^-^^ #*h8: 
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Ml 

^^tb 4^ It^H^r 1^<3 Piranha 

-g-ofl^o)]^ -^^ol ^ 7 >^ SLS_tq ^^2] S.^o) &^6\]x\ ^^Oj- aVstJ^jt. 
i£e^l^En|o] T3]5] ^-EfloflA] ^^^o) o}^^\ 7 ] ufl^ofl ^ ^J-o) 

i&th HF -g-^^H^l ^-^j^ SC-1 -^^o] S - ^7>sl^ ^ 

Sicf. 
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1] 

(a) BHFCBuffered Hydrogen Fluoride) -g-°J}S<>lH ^r^ol 

(b) ^ ^S^H >a-7l ^2r## ^WRr 

(c) Piranha -g-^]2:°lM ^7} ISBl^AEnVA ^7l^>Jl ^31^ ^ 
^ JUL 71 ^ 

(d) ^ ^S^H #71 ^ 

(e) &^7}°\}*\ ^7) 32:*Rr SLf-SRr 3* *m 

[^^J- 2] 

*fl l %H1 

A o v 7l Piranha -g-^£- ZL S^o] h 2 S0 4 : H 2 0 2 = 2-6 : 1^ ^sjwls. ol^^^l^L, 
■8:5.7} 90~130°C^] ^fe ti}£^l^> ^1S« 0 >^. 
[3^8- 3] 

*fl 1 9X°]*], 

-$7} Piranha -g-^^r ZL Sl^o] h 2 S0 4 : H 2 0 2 = 4 : 1^1 ^-s]ti]S o] i=Lc>| *j j? , 

517} 120°C<e! 53 # o_s S}^ aVSL^l^> aflS^. 
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i^tt 4] 

A l 9X°]*\, 

#7] (d) #711^ ( e ) #711 A}oHi 

SC-1 -g-<sj2:«1M Afl3*Hr ^ 

^ aV 7 1 ^o^* xfl^^ ^o] ^7>5]^ 53* ^ o_5L a_V 

5] 

*fl l sl«H>H, 

-*7l (d) (e) #7fl *>°H 

SC-1 -fr^S^IM a o v 7 ) ^Sf^g- ^1^^ 

Hj^^olH ^71 >^*Hr 
Sl^^ HF -g-<S|2:<HM a o V 7 1 ^^o. ^ 

^ ^i^H #71 *H^Hr ^7>£l^ 33* ^ tiV 

.[^^ 6] 

^ 1 %H1 &<H*1, 

^-71 (d) #7fl^ (e) #711 ^-°H1 

HF -g-^4M ^"71 ^#-g- 

SC-i -g-^^H ^-71 4^*Rr g 
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7] 

A oM SC-1 -g-^-fr ^ NH4OH : H 2 0 2 : H 2 0 = 1 : 1-5 : 20-50^ ^^1^ 

ol^oj^ 25~85°C^] 3J-§- ^^^S. f>}±± ti>i^l^> . 

1%^-% 8] 

^7] SC-1 -§-^^r n nh 4 oh : H 2 0 2 : H 2 0 = 1 : 4 : 20^ ^M^lS. °]^-o\ 

^£7} 65°C<y ^5-2-5. ^ aVS^l^T- ^li y o v ^ . 
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[£ la] 



TTTTT1 fTTTTTI fTTlTTl fTTTTTl fTTTTTl rTTTT 



I'l'i'i'i'i'i'i'i'i'U 
i i i i i i i i i i 
lYiV I'lYl'lV I 



-22 
-20 



-18 



-16 
-14 

-10 



-22 
-20 



lb] 



-12 



32 



i'j'i'i'i'i'i 1 ;';';';]^ 



-18 



7~ 

/ 
/ 
/ 
/ 



/ 
/ 
/ 
/ 



7 
/ 
/ 
/ 



/ 
/ 
/ 



-12 



-16 

-14 

-10 



25-19 



1020020037752 



^ 2003/1/11 



[3E. lc] 
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[51 Id] 



32 



-24 




-18 



wnvvvg^ _15 
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le] 
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[51 lgl 
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